
THE ROLE OF THE SPLEEN IN EXPERIMENTAL
AND NATURAL INFECTIONS.

It has long been known that in many infectious
diseases the spleen swells up, and shows marked
changes in its histologic structure. The exact r\l=o^\leof
the spleen, however, in the "struggle" of the organ-
ism against infection is still somewhat obscure. The
results of experimental splenectomy, observed by
various investigators of this problem do not at all
agree. Among the more recent investigations in this
line may be mentioned those of Courmont and Duffau1
and of Blumreich and Jacoby.2 The first named
authors found that the spleen did not play the same
r\l=o^\lein all infections. Sometimes it seemed tobe
useful, at other times even harmful, all according to
the nature of the infectious agent. Its action
upon the toxins of the microbe may differ from that
upon the microbe itself, and the same animal may re-
act differently to infection soon after removal of the
spleen than later. They think that these apparently
so contradictory results are explainable, perhaps, by
the condition of the fluids of the body and the modi¬
fications that result in the fluids after removal of the
organ.
Blumreioh and Jacoby established first, that com¬

plete extirpation of the spleen does not produce any
readily recognizable harmful influence upon the health
and vitality of the animals. On comparing the course
of experimental infections in splenectomized animals
with that in normal animals, they found that after re-

1 Archiv. de Med. Experim., 1898, x.
2 Zeitschr. f. Hyg. u. Infektionskr., 1898.

moval of the spleen, diphtheria infection is withstood
just as well as under normal conditions. Splenectomy
does not hasten death from anthrax infection, which
produces about the same effects and pursues the same
course, whether the spleen be present or not. Ani¬
mals which are deprived of the spleen seem to with¬
stand pyocyaneus infection better than normal animals,
and the same seems to be the case, as far as can be
judged from the experiments of these authors, with
regard to cholera bacteria. It, therefore, seems to be
quite definitely ascertained that the experimental re¬
moval of the spleen may have an apparently favorable
influence upon the course of certain infections.
The experiments bearing upon the course of experi¬

mental bacterial intoxications after splenectomy seem
to show that here it makes no particular difference
whether the spleen is present or not. The ligation of
the splenic vessels, the spleen being allowed to remain,
seems to have the same influence upon subsequent
experimental infection as does splenectomy. On test¬
ing the bactericidal powers of the blood after splenec¬
tomy it was found that they are somewhat increased;
whereas the blood does not seem to acquire any new
properties toward toxins. One of the striking changes
in the blood after splenectomy is an increase in the
number of leucocytes, especially the lymphocytes.
This has been known for some time, but in order to
establish with absolute certainty that leucocytosisdevelops after splenectomy in guinea-pigs, our authors
pursued original investigations in regard to this
point also, and they found that an actual hyperleuco-
cytosis does develop after splenectomy; a leucocytosis
which is not explainable as due to the operation
wound only, because no such increase in leucocytesdeveloped in four guinea-pigs in which the same
operation as for splenectomy was made, with the ex¬
ception that the spleen was not removed. Kukloff,
who worked in Ehrlich's laboratory, also found that
splenectomy in guinea-pigs is followed by leucocytosis.
As will have been observed, splenectomy is fol¬

lowed by increased resistance to certain infections, by
increase in the bactericidal powers of the blood and
by increase in the number of leucocytes. It, therefore,
seems reasonable to suppose that the leucocytosis and
increase in the bactericidal powers after splenectomy
stand in close causal relation. This is in accordance
with the results of the numerous investigations of
various authors concerning the bactericidal powers of
the blood, which have appeared during the last few
years. The remarkable fact in connection with these
observations is, that the leucocytosis develops under
entirely different circumstances than heretofore noted.
In order to still further clinch this point, the authors
made the following experiment: They inoculated
fourteen animals with the bacillus pyocyaneus; a few
hours after inoculation they removed the spleen from
eight. The results were as follows: of the eight, six
died, and of the six which retained their spleen, only
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two died. The results, as were to be expected, are
therefore diametrically opposite to those observed
when the infection takes place after the splenectomy,
and bring forth further proof of the importance of
the hyperleucocytosis and other changes after splenic
removal.
Further investigations are, of course, necessary in

order to establish whether or not other changes of a
chemic or morphologic nature occur in the organism
after splenectomy. As regards the kind of leucocyte
which is responsible for the leucocytosis after splen¬
ectomy our authors give no information, but Ehrlich
makes the statement, on the basis of Kurloff's ex¬
periments, that the leucocytosis depends upon an in¬
crease in the lymphocytes. By lymphocytes Ehr¬
lich means cells of about the size of a red-blood cor¬
puscle, provided with large round homogeneous
nuclei, surrounded by a small rim of protoplasm.
Blumreich and Jacoby's experiments therefore seem
to show that the protective powers of the blood of
splenectomized animals may depend upon the increase
in lymphocytes. Another explanation of the in¬
creased resistance of splenectomized animals might
be suggested, namely: that the spleen during health
retains the detritus of disintegrated leucocytes and
other cells; this leucocytic detritus is currently re¬

garded as being closely related to the alexines, and
after splenectomy it would accumulate in the blood
and thus increase its bactericidal powers.
How far are the facts deduced from the experiments

above referred to applicable to clinical conditions ? In
infectious diseases, especially typhoid fever and
malaria, the spleen swells up. Such a swelling does
not necessarily need to be reactive and protective, but
might be dependent upon injury to the organ and re¬
semble, for instauce, the swelling of the kidney in
acute degeneration in infectious diseases. Taking it
for granted that the lymphocytosis after splenectomy
influences infections in the same favorable way as it is
acknowledged that increase in the polynuclear leuco-
cytes does, then we have strong indications that the
splenic lymphocytes produce alexines and that the
splenic tumor of infectious diseases, which depends
largely upon increase of the lymphocytes of the spleen,
may play a similar rôle to the increase in the polynu-
clear leucocytes in many infectious diseases without
splenic swelling. It is a well-known clinical fact that
in typhoid fever and uncomplicated tuberculosis a

very marked swelling may develop, whereas there is
no increase in the polynuclear leucocytes. In pneu¬
monia, polynuclear leucocytes increase and develop up
to the time of the crisis, whereas the spleen remains
within moderate limits, and Gerhard has shown that
after the crisis the spleen begins to swell, while the
polynuclear leucocytes diminish. Blumreich and
Jacoby are inclined to emphasize this quite regular
alternation of splenic swelling and polynuclear leuco¬
cytosis, and to look upon both these phenomena as

of similar nature and significance. At one time the
lymphocytes are increased; in another case the poly-
nuclear leucocytes. It is in accordance with gener¬
ally accepted views to assume that the different
microbes influence, through chemotaxis, now one, now
another variety of cells. The spleen would, therefore,
seem to play an important part in infectious diseases
because it is the origin of the lymphocytes.

THE SURGERY OF THE BILIARY APPARATUS.

It would be difficult to say that in the great advance
made by surgery in the past twenty-five years one
organ or set of organs had been benefited more than
others, but it will readily be admitted that there has
been no want of activity in the domain of abdominal
surgery, and especially that of the biliary apparatus.
Surely one must admire the boldness and applaud the
success of operations involving attack upon and
removal of parts thought indispensable for the con-
tinuance of life, for we have been shown how kidney,
stomach and spleen have been wholly extirpated and
bowel and liver in part excised, how artificial com-
munications have been established between stomach
and bowel, between bowel and bowel, and between
biliary passages and bowel. An instance of more than
usual interest is reported by Treves in the Practi-
tioner for January, 1899, in which obstructive jaundice
of sixteen years' standing, dependent upon absence of
the choledochus duct, as well as the associated symp-
toms, was relieved by celiotomy and cholecystenteros-
tomy. The patient was a young woman, 19 years old,
who became jaundiced at the age of three years, with¬
out apparent illness or abdominal disturbance, the
discoloration soon assuming a profound degree and
persistency. The stools were white or clay-colored,
the urine of a deep mahogany tint and occasionally
offensive. Menstruation had occurred but twice. The
face was swollen, puffy and expressionless, and sug¬
gestive of myxedema. The temperament was de-
pressed, the intellectual state dull. Dyspepsia and
constipation were present, and occasionally attacks of
vomiting occurred. Bleeding from the gums and nose
was common. Febrile attacks took place about once
a month, in which the temperature rose to 104 degrees
F. The liver was said to have been enlarged at the
age of 10 years, but it was now found to be of normal
dimensions. The patient, although well nourished,
was not improving in health, and her condition was
almost deplorable. Treatment had been unavailing.
As it seemed probable that the jaundice was due to
some congenital defect in the biliary passages, the
condition of the patient appeared to justify at least
an exploratory operation. Celiotomy was accordingly
performed, and the liver found of purplish-green color
and unduly firm. The gall-bladder, distended with
mucus and faintly stained with bile, was normally
situated. The cystic and hepatic ducts were appar-
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